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CLAIMS 

What is claimed is: 

1 . A contrast agent for diagnostic imagmg comprising vesicles which 
comprise a lipid, protein or polymer encapsulating a fluorinated gas, in combination with a 

5 targeting ligand, wherein said targeting ligand targets cetts or receptors selected from the 
group consisting of myocardial cells, endothelial cells, epithelial cells, tumor cells and the 
glycoprotein GPIIbllla receptor and said fluorinated gas is selected from the group 
consisting of a perfluorocarbon and sulfur hexafluorid'e. 

2. A contrast agent according ty Claim 1 wherein said vesicles 
10 cGmprise-lipid vesicles. 

3. A contrast agent according to Claim 2 wherein said lipid vesicles are 
selected from the group consisting of micelles/and liposomes. 

4. A contrast agent according to Claim 2 wherein said lipid comprises a 

phospholipid. 



15 5 . A contrast ageni 

selected from the group consisting of 
phosphatidic acid. 



/ccdrainjpto Claim 4 wherein said phospholipid is 
sphatidylcholine, phosphatidylethanolamine and 



6. A contrast agent according to Claim 5 wherein said 
phosphatidylcholine is selected from the group consisting of dioleoylphosphatidylcholine, 

20 dimyristoylphosphatidylcholine,yaipalmitoylphosphatidylcholine and 
distearoylphosphatidylcholine. 

7. A contrast agent according to Claim 6 wherein said 
phosphatidylcholine comprises dipalmitoylphosphatidylcholine. 

8. A contrast agent according to Claim 6 wherein said 
25 phosphatidylethanolamirfe is selected from the group consisting of dipalmitoyl- 
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phosphatidylethanolamine, dioleoylphosphatidylethanolamine, N-su^cinyldioleoyl- 
phosphatidylethanolamine and 1 -hexadecyl-2-palmitoylglycerophe>sphoethanolamine. 

9. A contrast agent according to Claim 8 wherein said 
phosphatidylethanolamine comprises dipalmitoylphosphatidylethanolamine. 

5 10. A contrast agent according to Claim 5 /wherein said phosphatidic 

acid comprises dipalmitoylphosphatidic acid. 

11. A contrast agent according to Claii^ 2 wherein said lipid further 
comprises a polymer. 

12. A contrast agent according to Cl^im 1 1 wherein said polymer 
1 0 comprises a hydrophilic polymer. 

13. A contrast agent according tcj Claim 12 \yherein said polymer 
comprises polyethylene glycol. 



14. A contrast agent according/to daim 1 wherein said vesicles 
comprise protein vesicles. 

15 15. A contrast agent acco/ding to Claim 14 wherein said protein 

comprises albumin. 

16. A contrast agent ^cording to Claim 1 wherein said vesicles 
comprise polymer vesicles. 

17. A contrast agent according to Claim 16 wherein said polymer 
20 comprises synthetic polymers or copolymers which are prepared from monomers selected 

from the group consisting of acryl/c acid, methacrylic acid, ethyleneimine, crotonic acid, 
acrylamide, ethyl acrylate, methy/ methacrylate, 2-hydroxyethyl methacrylate, lactic acid, 
glycolic acid, e-caprolactone, acrolein, cyanoacrylate, bisphenol A, epichlorhydrin, 
hvdroxvalkylacrylates, siloxane, dimethylsiloxane, ethylene oxide, propylene oxide, 
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ethylene glycol, hydroxyalkylmethacrylates, N-substituted acrylamiAes, N-substituted 
methacrylamides, N-vinyl-2-pyrrolidone, 2,4-pentadiene-l-ol, vinyl acetate, acrylonitrile, 
styrene, p-amino-styrene, p-aminobenzylstyrene, sodium styrene/sulfonate, sodium 2- 
sulfoxyethyl-methacrylate, vinyl pyridine, aminoethyl methaciylates and 2- 
5 methacryloyloxytrimethyl-ammonium chloride. 

18. A contrast agent according to Claim j6 wherein said polymer 
comprises synthetic polymers or copolymers selected frorrythe group consisting of 
polyacrylic acid, polyethyleneimine, polymethacrylic acid, polymethylmethacrylate, 
polysiloxane, polydimethylsiloxane, polylactic acid, poly(e-caprolactone), epoxy resin, 

10 poly(ethylene oxide), poly(propylene oxide), poly(ethylene glycol), polyamide, 
poly~vinyiiderie^po^ty^ 

methacrylate and polystyrene-polyacrylonitrile. 

19. A contrast agent according to Claim 18 wherein said polymer 
comprises polyvinylidene-polyacrylonitrile copolymer. 

15 20. A contrast agent accorjliy(g(tp Clainvl^ wherein said fluorinated gas 

comprises a perfluorocarbon. 

21 . A contrast agent according to Claim 20 wherein said 
perfluorocarbon gas is selected from the group consisting of perfluoromethane, 
perfluoroethane, perfluoropropane, perfluprobutane and perfluorocyclobutane. 



20 22. A contrast agent according to Claim 21 wherein said 

perfluorocarbon gas is selected from ftje group consisting of perfluoropropane and 
perfluorobutane. 



23. A contrast agent according to Claim 22 wherein said 
perfluorocarbon gas comprises perfluorobutane. 

25 24. A contrast/agent according to Claim 1 wherein said gas is derived, at 

least in part, from a gaseous precursor. 
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25. A contrast agent according to Claim 24 ^herein said gaseous 
precursor has a boiling point of greater than about 37 °C. 

26. A contrast agent according to Clainy24 wherein said gaseous 
precursor comprises a perfluorocarbon. 

5 27. A contrast agent according to Claim 26 wherein said 

perfluorocarbon is selected from the group consisting of perfluoropentane and 
perfluorohexane. 

28. A contrast agent according to Claim 1 wherein said targeting ligand 
is "selected' from the group consisting of proteins, peptides, saccharides, steroids, steroid 

10 analogs,J)ioactiveagents.and, genetic material. 

29. A contrast agent according to Claim 28 wherein said targeting ligand 
is selected from the group consisting of proteins, peptides and saccharides. 

30. A contrast agent ^ccor^|ng^Claim 29 wherein said targeting ligand 
is selected from the group consisting of pmteins and peptides. 

15 3 1 . A contrast agent Recording to Claim 30 wherein said targeting ligand 

comprises a peptide. 



32. A contrast ag^ht according to Claim 3 1 wherein said peptide 
quence select 
Lys-Gln-Ala-Gly-Asp-Val. 



comprises a sequence selected from' the group consisting of Arg-Gly-Asp and 



20 33. A targeted vesicle composition comprising vesicles which comprise 

a lipid, protein or polymer encapsulating a fluorinated gas, in combination with a targeting 
ligand, wherein said targeting/ligand targets cells or receptors selected from the group 
consisting of myocardial cells, endothelial cells, epithelial cells, tumor cells and the 
glycoprotein GPIIbllla receptor and said fluorinated gas is selected from the group 

25 consisting of a perfluorocarbon and sulfur hexafluoride. 
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34. A targeted vesicle composition accordin^Ao Claim 33 which targets 
regions of arteriosclerosis. 

35. A targeted vesicle composition according to Claim 34 wherein said 
arteriosclerosis comprises atherosclerotic plaque. 

5 36. A targeted vesicle composition according to Claim 33 which targets 

infarcted myocardium. 

37. A targeted vesicle compositioi/ according to Claim 33 which targets 

cancer cells. 

38. A targeted vesicle composition according to Claim 33 wherein said 
10 vesicles comprise lipid vesicles. 

39. A targeted vesicle exposition acc<5rding to Claim 38 wherein said 
lipid comprises a phospholipid. 

\^ 

40. A targeted vesicle^composition according t ^laim^ 40^herein said 
phospholipid is selected from the group/consisting of phosphatidylcholine, 

1 5 phosphatidylethanolamine and phosphatide acid. 

41 . A targeted vesicle composition according to Claim 40 wherein said 
phosphatidylcholine is selected fr^m the group consisting of dioleoylphosphatidyl-choline, 
dimyristoylphosphatidylcholine, dipalmitoylphosphatidylcholine and 
distearoylphosphatidylcholine. 

20 42. A targeted vesicle composition according to Claim 41 wherein said 

phosphatidylcholine comprises dipalmitoylphosphatidylcholine. 

43. A ta^eted vesicle composition according to Claim 40 wherein said 
phosphatidylethanolamine is selected from the group consisting of dipalmitoyl- 
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phosphatidylethanolamine, dioleoylphosphatidylethanolamine, N-succinyldioleoyl- 
phosphatidylethanolamine and 1 -hexadecyl-2-palmitoylglycer6phosphoethanolamine. 

44. A targeted vesicle composition according to Claim 43 wherein said 
phosphatidylethanolamine comprises dipalmitoylphosphattdylethanolamine. 

5 45. A targeted vesicle composition according to Claim 40 wherein said 

phosphatidic acid comprises dipalmitoylphosphatidic acid. 

46. A targeted vesicle compositiory according to Claim 38 wherein said 
lipid further comprises a polymer. 

47. A targeted vesicle composition according to Claim 46 wherein said 
10 polymer comprises a hydrophilic polymer. 

48. A targeted vesicle composition according to Claim 47 wherein said 
hydrophilic polymer comprises polyethylend' glycol. 

49. A targeted vesicl^ (/composition according to Claim 33 wherein said 
vesicles comprise protein vesicles. 

15 50. A targeted vesicle composition according to Claim 49 wherein said 

protein comprises albumin. 

51. A targeted vesicle composition according to Claim 33 wherein said 
vesicles comprise polymer vesicles. 

52. A targeted vesicle composition according to Claim 51 wherein said 
20 polymer comprises synthetic polymers or copolymers which are prepared from monomers 

selected from the group consisting of acrylic acid, methacrylic acid, ethyleneimine, 
crotonic acid, acrylamide, ethyl acrylate, methyl methacrylate, 2-hydroxyethyl 
methacrylate, lactic acid, glycolic acid, e-caprolactone, acrolein, cyanoacrylate, bisphenol 
A, epichlorhydrin, hydroxyalkylacrylates, siloxane, dimethylsiloxane, propylene oxide, 



-tfNeft-452G - 190 - PATENT 

ethylene oxide, ethylene glycol, hydroxyalkyl-methacrylates, Isf-substituted acrylamides, 
N-substituted methacrylamides, N-vinyl-2-pyrrolidone, 2,4-pefntadiene-l-ol, vinyl acetate, 
acrylonitrile, styrene, p-amino-styrene, p-aminobenzylstyrenfe, sodium styrene sulfonate, 
sodium 2-sulfoxyethyl-methacrylate, vinyl pyridine, aminopthyl methacrylates and 2- 
5 methacryloyloxytrimethyl-ammonium chloride. 

53. A targeted vesicle composition according to Claim 51 wherein said 
polymer comprises synthetic polymers or copolymers selected from the group consisting of 
polyacrylic acid, polyethyleneimine, polymethacrylic 4cid, polymethylmethacrylate, 
polysiloxane, polydimethylsiloxane, polylactic acid, poly(e-caprolactone), epoxy resin, 

10 poly(ethylene oxide), poly(propylene oxide), poly(ethylene glycol), polyamide, 
polyvinylidene-polyacryloni^ 
methacrylate and polystyrene-polyacrylonitrile. 

54. A targeted vesicle composition according to Claim 53 wherein said 
polymer comprises polyvinylidene-polyacrylonitrile copolymer. 

15 55. A targeted vesicle composition Recording to Claim 33 wherein said 

fluorinated gas comprises a perfluorocarbor 

56. A targeted vesicle composition according to Claim 55 wherein said 
perfluorocarbon gas is selected from the /group consisting of perfluoromethane, 
perfluoroethane, perfluoropropane, perfluorobutane and perfluorocyclobutane. 

20 57. A targeted vesicle composition according to Claim 56 wherein said 

perfluorocarbon gas is selected from^he group consisting of perfluoropropane and 
perfluorobutane. 

58. A targeted vesicle composition according to Claim 57 wherein said 
perfluorocarbon comprises perfluorobutane. 
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59. A targeted vesicle composition according to Claim 33 wherein said 
targeting ligand is selected from the group consisting of proteins, peptides, saccharides, 
steroids, steroid analogs, bioactive agents and genetic material. 



60. A targeted vesicle composition according to Claim 59 wherein said 
5 targeting ligand is selected from the group consisting ofrproteins, peptides and saccharides. 

61 . A targeted vesicle composition according to Claim 60 wherein said 
targeting ligand is selected from the group consisting/of proteins and peptides. 

62. A targeted vesicle composition according to Claim 61 wherein said 
targeting ligand comprises a peptide. 

10 63. A targeted vesicle composition according to Claim 62 wherein said a 

peptide comprises a sequence selected from theygroup consisting of Arg-Gly- Asp and 
Lys-Gln-Ala-Gly-Asp-Val. 

64. A targeted vesicle composition a<xording to Claim 33 wherein said 
targeting ligand is associated with said lipid/pJ?t©iiiOT polymer covalently. 

15 65. A targeted vesicle composition according to Claim 33 wherein said 

targeting ligand is unbound. 

66. A targeted vesicle composition according to Claim 65 wherein said 
targeting ligand is associated with said/ lipid, protein or polymer non-covalently . 

67. A targeted vesicle composition according to Claim 64 wherein said 
20 covalent association comprises a coialent bond selected from the group consisting of 

amide, thioamide, ether, ester, thioester, -O-, -S-, -S n -, where n is greater than 1, carbamate, 
-NH-, -NR-, where R is alkyl of from 1 to about 4 carbons, urethane, and substituted 
imidate bonds. / 



68. A targeted vesicle composition according to Claim 67 wherein said 
covalent association further comprises crosslinking. 

69. A targeted vesicle composition according to Claim 64 wherein said 
targeting ligand is covalently associated with said lipid^protein or polymer via a linking 

5 group. 

70. A targeted vesicle compositio/i according to Claim 69 wherein said 
linking group comprises a hydrophilic polymer. 

71. A targeted vesicle composition according to Claim 70 wherein said 
hydrophilic polymer is selected from the group/consisting of polyalkyleneoxides, 

10 polyvinyl alcohol, polyvinylpyrrolidones, polyacrylamides, polymethaciylamides, - 
polyphosphazenes, poly(hydroxyalkylcarboxylic acids) and polyoxazolidines. 

72. A targeted vesicle composition according to Claim 71 wherein said 
hydrophilic polymer comprises a polyalkyleneoxide. 

73. A targeted vesicle^composition according to Claim 72 wherein said 
15 polyalkyleneoxide is selected from theygroup consisting of polyethylene glycol and 

polypropylene glycol. 

74. A targeted vesicle composition according to Claim 73 wherein said 
polyalkyleneoxide comprises polyethylene glycol. 

75. A targeted ^vesicle composition comprising vesicles encapsulating a 
20 fluorinated gas, in combination with a targeting ligand, wherein said targeting ligand 

targets tissues or receptors and said fluorinated gas is selected from the group consisting of 
perfluorocarbons and sulfur hexafluoride. 

76. A targeted vesicle composition according to Claim 75 wherein said 
tissues are selected from the/group consisting of myocardial tissue, membranous tissue, 

25 lamina, interstitial tissue and-tumors. 
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77. A targeted vesicle composition according to Claim 76 wherein said 
membranous tissue is selected from the group consisting of endothelium and epithelium. 

78. A targeted vesicle composition according to Claim 75 wherein said 
receptors comprise the glycoprotein GPIIbllla receptor. 

5 79. A targeted vesicle composition according to Claim 78 wherein said 

targeting ligand exhibits a binding affinity (Kd) to the GPIpIIIa receptor of no greater than 
about 10 3 molar. 



80. A targeted vesicle composition according to Claim 79 wherein said 
targeting ligand exhibits a ^binding"affmity'(Kd)~to "the jiiPIIBIIIa receptor of less than about 
10 10" 3 molar. 



81 . A targeted vesicle composition according to Claim 80 wherein said 
targeting ligand exhibits a binding affinity (Kd) to/the GPIIbllla receptor of from about 10" 
9 molar to less than about 10~ 3 molar. 



82. A targeted vesicle composition according to Claim 81 wherein said 
1 5 targeting ligand exhibits a binding affirjity (1^) to th^^CrPIIbllla receptor of from about 
10" 7 molar to about 10" 5 molar. 



83. A targeted vesicle composition according to Claim 82 wherein said 
targeting ligand exhibits a binding affinity (Kd) to the GPIIbllla receptor of about 10* 6 
molar. 



20 84. A targeted vesicle composition according to Claim 75 wherein said 

targeting ligand is selected from the /group consisting of proteins, peptides, saccharides, 
steroids, steroid analogs, bioactive agents and genetic material. 



85. A targeted/vesicle composition according to Claim 84 wherein said 
targeting ligand is selected from/the group consisting of proteins, peptides and saccharides. 
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86. A targeted vesicle composition according to/Claim 85 wherein said 
targeting ligand is selected from the group consisting of proteins and peptides. 

87. A targeted vesicle composition according to Claim 86 wherein said 
targeting ligand comprises a peptide. 

5 88. A targeted vesicle composition according to Claim 87 wherein said 

peptide comprises a sequence selected from the group consisting of Arg-Gly- Asp and 
Lys-Gln-Ala-Gly-Asp-Val. 

89. A targeted vesicle composition according to Claim 75 wherein said 



fluorinated gas comprises a perfluorocarbon. 

10 90. A targeted vesicle composition according to Claim 89 wherein said 

perfluorocarbon gas is selected from the group consisting of perfluoromethane, 
perfluoroethane, perfluoropropane, perfluorobutatae and perfluorocyclobutane. 

91 . A targeted vesicle comnoWtion according to Claim 90 wherein said 
perfluorocarbon gas is selected from the grpu^consisting of perfluoropropane and 

1 5 perfluorobutane. 

92. A targeted vesicle composition according to Claim 91 wherein said 
perfluorocarbon gas comprises perfluorobutane. 

93. A targeted vesicle composition according to Claim 75 wherein said 
gas is derived, at least in part, from a gaseous precursor. 

20 94. A targeted vesicle composition according to Claim 93 wherein said 

gaseous precursor has a boiling point of greater than about 37 °C. 

95. A targeted vesicle composition according to Claim 93 wherein said 
gaseous precursor comprises a perfluorocarbon. 
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96. A targeted vesicle composition according to Claim 95 wherein said 
perfluorocarbon is selected from the group consisting of p^rfluoropentane and 
perfluorohexane. 

97. A targeted vesicle composition according to Claim 75 wherein said 
5 targeting ligand is associated with said vesicles covalently. 

98. A targeted vesicle compos/ti^jaccopimg to Claim 75 wherein said 
targeting ligand is unbound. 

'•3 99. A targeted composition according to Claim 98 wherein said 

I U / 
1 ^ targeting ligand is associated with said vesicle non-covalently. 





100. A formulation forVherapeutic or diagnostic use comprising, in 
combination with a bioactive agei|t<1^W^Vrotein or polymer vesicles encapsulating a 
fluorinated gas, in combination with a^geting ligand, wherein said targeting ligand 
targets cells or receptors selected from the gro&up consisting of myocardial cells, endothelial 
cells, epithelial cells, tumor cells and the glycoprotein GPIIbllla receptor and said 

15 fluorinated gas is selected from the group consisting of perfluorocarbons and sulfur 
hexafluoride. 

\> 

101 . A formulation ac^nling to Claim 100 wherein said vesicles 
comprise lipid vesicles. ^ — -^C 

102. A formulation according to Claim 101 wherein said vesicles are 
selected from the group consisting of micelJes and liposomes. 

103. A formulation according to Claim 100 wherein said gas is derived, 
at least in part, from a gaseous precursor. 



25 



104. A process for the preparation of a targeted vesicle-composition 
which comprises lipid, polymer or protein veslotes encapsulating a fluorinated gas, in 
combination with a targeting ligand, comprisi&g combining together a lipid, protein or 
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polymer, a fluorinated gas and a targeting ligand, wherein s£id targeting ligand targets cells 
or receptors selected from the group consisting of myocardial cells, endothelial cells, 
epithelial cells, tumor cells and the glycoprotein GPIIbllla receptor and said fluorinated 
gas is selected from the group consisting of perfluorocaroons and sulfur hexafluoride. 

105. A process according to Claiifo 9f wherein said targeting ligand and 
said lipid, protein or polymer are combined covalentn 

106. A process according to Claim 104 wherein targeting ligand is 
combined with said lipid, protein or polymer in unbound form. 

107. A process according to C^imfl06jvherein said targeting ligand and 
10 said lipid, protein or polymer are combined non-covalently. - - — 

108. A process according to/Claim 105 wherein said targeting ligand and 
said lipid, protein or polymer are combined jogetherym a covalent bond which is selected 
from the group consisting of amide, thiaanmder^her, ester, thioester, -O-, -S-, -S n -, where 
n is greater than 1, carbamate, -NH-, -NR^f where R is alkyl of from 1 to about 4 carbons, 

1 5 urethane, and substituted imidate bonds. 

109. A process according to Claim 105 wherein said targeting ligand and 
said lipid, protein or polymer are combined together via covalent crosslinking. 

110. A process according to Claim 105 wherein said targeting ligand is 
combined covalently with said lipid, protein or polymer via a linking group. 



20 1 1 1 . A process' according to Claim 1 1 0 wherein said linking group 

comprises a hydrophilic polymer. 



112. A process according to Claim 111 wherein said hydrophilic polymer 
comprises polyethylene glycol. 
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113. A process for W preparation of a formulation for diagnostic or 
therapeutic use which comprises, in combination with a bioactive agent, ^ipi^polymer or 
protein vesicles encapsulating a fluorinatW gas, in combination with a targeting ligand, 
wherein the process/comprises combining Wether said bipactive agent, lipid, protein or 
polymer, fluorinated gas and targeting ligand;ywherein said targeting ligand targets cells or 
receptors selected from the group consisting of myocardial cells, endothelial cells, 
epithelial cells, tumor cells and the glycoprotein GPIIbllla receptor and said fluorinated 
gas is selected from the group consisting of perfluok)carbons and sulfur hexafluoride. 



10 lipid vesicles. 




15 



115. _A = process = according tovClaim 114 wherein said lipids are selected 
from the group consisting of liposomes and micelles. 

116. A targeted vesicle composition comprising, in combination with a 
targeting ligand, lipid, polymer or protein vehicles encapsulating a fluorinated gas, wherein 
the targeted vesicle composition is prepared by combining together said lipid, protein or 
polymer, fluorinated gas and targeting ligand, wherein said targeting ligand targets cells or 
receptors selected from the group consisting of myocardial cells, endothelial cells, 
epithelial cells, tumor cells and the glycoprotein GPIIbllla receptor and said fluorinated 
gas is selected from the group consisting of perfluorocarbons and sulfur hexafluoride. 



20 1 17. A targetbd/^sicljexomposition according to Claim 116 wherein said 

vesicles comprise lipid vesicles 



25 



118. A targeted vesicle composition according to Claim 117 wherein said 
vesicles are selected from the group consisting of liposomes and micelles. 



119. A targeted vesicle composition according to Claim 116 which 
targets regions of arteriosclerosis. 
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120. A targeted vesicle compositioj/ according to Claim 119 wherein said 
arteriosclerosis comprises atherosclerotic plaque. 

121 . A targeted vesicle composition according to Claim 116 which 
targets infarcted myocardium. 

5 122. A targeted formul^ion for diagnostic or therapeutic use comprising, 

in combination with a bioactive agent, lipiV polymer or protein vesicles encapsulating a 
fluorinated gas, in combination with a targeting ligand, wherein the formulation is prepared 
by a process which comprises combining together said bioactive agent, lipid, protein or 
polymer, fluorinated gas and targeting ligand, wherein said targeting ligand targets cells or 
t0~ receptors selected from ttergroup consisttng^f nwocardial cells, endothelial cells, 

epithelial cells tumor cells and the glycoprntein-Glk^ and said fluorinated 

gas is selected from the group consisting of perfluoroWrbons and sulfur hexafluoride. 

123. A targeted formulj^tfo^Taccording to Claim 122 wherein said vesicles 
comprise lipid vesicles. 

15 124. A targeted formuWion according to Claim 123 wherein said lipid 

vesicles are selected from the group consisting of liposomes and micelles. 

125. A method for providing in image of an internal region of a patient 
comprising (i) administering to the patient a targeted vesicle composition which comprises 
vesicles which comprise a lipid, protein or polymer encapsulating a fluorinated gas, in 
20 combination with a targeting ligand, wheyein said targeting ligand targets cells or receptors 
selected from the group consisting of myocardial cells, endothelial cells, epithelial cells, 
tumor cells and the glycoprotein GPintflla receptor and said fluorinated gas is selected 
from the group consisting of a perfli^rocaibon and sulfur hexafluoride; and (ii) scanning 
the patient using ultrasound to obtain a visible image of the region. 

25 126. A method for diagnosing the presence of diseased tissue in a patient 

comprising (i) administering/to the patient a targeted vesicle composition which comprises 
vesicles which comprise a lipid, protein or polymer encapsulating a fluorinated gas, in 
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combination with a targeting ligand, wherein saiti targeting ligand targets cells or receptors 
selected from the group consisting of myocardial cells, endothelial cells, epithelial cells, 
tumor cells and the glycoprotein GPIIbllla receptor and said fluorinated gas is selected 
from the group consisting of a perfluoroc^bjon an^ulfur hexafluoride; and (ii) scanning 
5 the patient using ultrasound to obtain a vtefble image of any diseased tissue in the patient. 

127. A method foAhe Jherapeutic delivery in vivo of a bioactive agen t 
comprising administeiing4o-a-patient-ytherapeutically effective amount of a formul ation 
which comprises, in combination with a bioactive agent, lipid, protein or ^b^ervesicles 
encapsulating a fluorinated gas, in combination with a targeting ligand, wherein said 
10 targeting ligand targets cells or receptors Selected from the group consisting of myocardial 
cells, endothelial cells, -epithelial-cells, iumbr cells and" the glycoprotein "GP'llHIIa receptor 
and said fluorinated gas is selected from theVrpup consisting of perfluorocarbons and 
sulfur hexafluoride. \ 



128. A compound having the formula 



15 



Ri— X 



Ri— X!— R 2 — (C)— M-^ 2 — Z-X 3 — Q 
R 3 



wherein: 

x is 0 or 1 ; 

each X! is independently -O-, -S-, -SO-, -S0 2 -, -NR 4 -, -X 4 -C(=X 5 )-, 
-C(=X 5 )-X 4 - or -C(=X 5 )-; 
20 each X 2 and X 3 i's\indepenciently a direct bond, -R 5 -X 4 -C(=X 5 )-, 

-R 5 -C(=X 5 )-X 4 , -X 4 -C(=X 5 )-R 5 -, -d(=p^fr r , -X 4 -R 5 -C(==X 5 )-X 4 -, 
-R 5 -X 4 -C(=X 5 )-R 5 -C(=X 5 )-X 4 - or -Lfc(=X 5 )-X 4 -R 5 -X 4 -C(-X 5 )-; 

each X 4 is independently -O-, -NR 4 - or -S-; 

each X 5 is independently O or S; 
25 M is a direc/t bond, -R 5 -X 4 -C(=X 5 )-, -R 5 -C(=X 5 )-X 4 -, 

-R 5 -X 4 -(YX 5 )P(=X 5 )-X 4 - or -X 4 -^YX 5 )P(=X 5 )-X 4 -R 5 -; 

Y is hydrogen or a pharmaceutical^ acceptable counter ion; 
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Z is a direct bond or a hydrophilic polymer; 

Q is a targeting ligand or a precursoy thereto; 

each R x is independently alkyl of 1/to about 50 carbons; 

each R 2 is independently a direct bond or alkylene of 1 to about 30 



each R 3 and R 4 is independently hydrogen or alkyl of 1 to about 10 
each R 5 is independently a direct bond or alkylene of 1 to about 30 



carbons; / 
10 with the provisos that when three or more of X 1? X 2 , X 3 , R 2 and M are direct bonds, then Z 
is a hydrophilic polymer, and when Z is a direct/bond, then three or more of X„ X 2 , X 3 , R 2 

.and-M-are-other-than direct-bonds. 



129. A compound according to Claim 128 wherein: 

each X x is independently -X 4 -C(=X 5 )-, -C(=X 5 )-X 4 - or -C(=X 5 )-; 
1 5 each of X 2 and Xyis independently a direct bond, -R 5 -X 4 -C(=X 5 )-, 

-R 5 -C(=X 5 )-X 45 -X 4 -C(=X 5 )-R 5 -, -C(=$)-X 4 -R 5 -, -X 4 -R 5 -C(=X 5 )-X 4 - or 
-R 5 -X 4 -C(=X 5 )-R 5 -CeX 5 )-X 4 - 

each X 4 is independently -O- or -NR 4 -; 

X 5 is O; 

20 M is a dii/ec/l?4ii^-X 4 -C(-X 5 )- or -R 5 -X 4 -(YX 5 )P(=X 5 )-X 4 - 

130. A compotind according to Claim 129 wherein: 
each X/is independently -X 4 -C(=X 5 )- or -C(=X 5 )-X 4 -. 

131. A compound according to Claim 132 wherein: 
X x J-C(=X 5 )-X4-- 



25 



carbons; 



132. Ayfcompound according to Claim 131 wherein: 

ich Rj is independently alkyl of greater than 1 to about 40 carbons; 
sach R 2 is independently a direct bond or alkylene of 1 to about 20 

each of R 3 and R 4 is hydrogen or alkyl of 1 to about 5 carbons; and 
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carbons; and 



15 carbons. 



each R 5 is independently a direct bond or al&ylene of 1 to about 20 



133. A compound according to Claim 132 wherein: 

each R! is independently alkyl of about 5 to about 30 carbons; 
each R 2 is independently a direct bonp or alkylene of 1 to about 10 

each of R 3 and R 4 is hydrogen; and/ 
each R 5 is independently a direct tfond or alkylene of 1 to about 10 



1-34-. A compound according to Claim 133 wherein: 

each Rj is independently alkyl of about 10 to about 30 carbons; 
each R 2 is independently a </irect bond or alkylene of 1 to about 5 

each R 5 is independently /a direct bond or alkylene of 1 to about 5 



135. A compound ac^rdm^to^aim 1 34 wherein: 

each R, is independently alkyl of from about 15 to about 28 carbons; 
R 2 is a direct bond/or -CH 2 -; and 
each R 5 is a direct bond or -(CH 2 ) y -, where y is 1 or 2. 



20 136. A compound according to Claim 135 wherein Z is selected from the 

group consisting of a direct bond, polyalkyleneoxides, polyvinyl alcohol, 
polyvinylpyrrolidones, polyacrylamides, polymethacrylamides, polyphosphazenes, 
poly(hydroxyalkylcarboxylic acids) and polyoxazolidines. 
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137. A compound according to Claim 136 wherein Z is selected from the 
group consisting of a direct bond and a polyalkyleneoxide. 
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138. A compound according to Claim 136 wherein said 
polyalkyleneoxide is selected from the group consisting of po/yethylene glycol and 
polypropylene glycol. 

139. A compound according to Claim 13/8 wherein said 
5 polyalkyleneoxide comprises polyethylene glycol. 
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140. A compound according to Clain/ 137 wherein Q comprises a 
targeting ligand. 

141. A compound according to Claim 140 wherein said targeting ligand 
targets cells or receptors selected from the groupponslsting of "myocardial cells, endothelial 

10 cells, epithelial cells, tumor cells and the glycoprotein GPIIbllla receptor. -— 



142. A compound according/to Claim 141/wherein said targeting ligand 
is selected from the group consisting of protein^ peptides, saccharides, steroids, steroid 
analogs, bioactive agents, and genetic material. 



143. A compound acco/ding to Claim 142 wherein said targeting ligand 
15 is selected from the group consisting ofyproteins, peptides and saccharides. 



144. A compound according to Claim 143 wherein: 
x is 1; 

M is -R 5 -X 4 /C(=X 5 )-; and 
each of X 2 yand X 3 is -R 5 -C(=X 5 )-X 4 . 
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25 -NH-C(=0)-CH 2 CH r . 



145. A compound according to Claim 144 wherein: 
M is -OH 2 -0-C(=0)-; 
X, is -k(=0)-0-; 
X 2 is/-CH 2 CH 2 C(=0)-NH-; 

X 3 i/ a direct bond, -C(=0)-NH-, -HN-(C=0)-, -NH-C(=0)-CH 2 or 
R/ is alkyl of about 15 carbons; 
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R 2 is -CH r ; 
R 3 is hydrogen. 
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146. A compound according to Claim/145 wherein: 
Q comprises a peptide. 

5 147. A compound according to Claim 146 wherein: 

Q comprises -Lys-Gln-Ala-Gdy-Asp-Val or a cyclic peptide. 

148. A compound according to jClaim 145 wherein: 
Q comprises a protein. 

149. A compound accordin§/to Claim 148 wherein: 
10 Q comprises Protein . 



150. A compound according to Cl^m 145 wherein: 
Q comprises a saccharides 



151. A compound according to Claim 150 wherein: 
Q comprises a monosaccharide. 

15 1 52. A compound According to Claim 151 wherein: 

Q comprises/glucose. 

153. A compound according to Claim 151 wherein: 
Q comprises mannose. 

154. A compound according to Claim 145 wherein: 
20 Q comprises a precursor to a targeting ligand. 

155. A compound according to Claim 1 54 wherein: 

Q comprises a partially unsaturated or aromatic 5- to 7-membered 
monocyclic ring containing 1 or 2 N, O or S atoms. 
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156. A compound according to Claim 155 wherein: 
Q is selected from the group consisting of a maleimide moiety and a 

pyridyl moiety. 

157. A compound according to Claim 143 ^vherein: 
5 x is 1; 

M is -R 5 -X 4 -(YX 5 )P(=X 5 )-X 4 -; and. 
each of X 2 and X 3 is -R 5 -C(=X 5 )-X 4 . 

158. A compound according to Claim 157 wherein: 
M is -CH 2 0-(HO)P(=0)-0- o/-CH 2 0-(HO)P(=0)-NH-; 

10 X, is -G(-0)-0=; 

X 2 is a direct bond -CH 2 C^ 2 NH-C(=0)- or 
-CH 2 CH 2 NH-C(=0)-CH 2 CH 2 -(C=0)-NH-; 

X 3 is a direct bond, -C(==0)-NH-, -HN-(C=0)-, 
-NH-C(=0)-CH 2 CH 2 - or -(CH 2 ) n C(=0)-NH where n is an integer from about 1 to about 10; 
15 Rj is a straight ch^iff^ikyl of atsout 15 carbons; 

R 2 is -CH 2 -; and / 
R 3 is hydrogen. 

159. A compound according to Claim 158 wherein: 
Q comprises a p/ptide. 

20 160. A compound According to Claim 159 wherein: 

Q comprises/ -Lys-Gln-Ala-Gly-Asp-Val. 

161. A compoiind according to Claim 158 wherein: 
Q comprises a protein. 

162. A compound according to Claim 161 wherein: 
25 Q comprises Protein A. 

163. A compound according to Claim 158 wherein: 
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Q comprises a precursor to a targeting liganp. 

164. A compound according to Claim 163 whepin: 

Q comprises a partially unsaturated or anymatic 5- to 7-membered 
monocyclic ring containing 1 or 2 N, O or S atoms. 

5 165. A compound according to Claim 164 vdherein: 

Q is selected from the group consisting of a maleimide moiety and a 

pyridyl moiety. 

166. A compound according to Claim lf3 wherein: 

A. Id VJ, 

10 M is a direct bond; and 

each of X 2 and X 3 is a direct boi/d or -R 5 -C(=X 5 )-X 4 . 

167. A compound according to (y^ 1 ]? 166^v4ierein: 
X, is -C(=0)-NH-; 
X 2 is a direct bond; 

15 X 3 is -C(=0)-NH-; 

R { is a straight chain alky/ of about 17 carbons or cholesterol; and 
R 2 is a direct bond. 



168. A compound according to Claim 167 wherein: 
Q comprises a peptide. 

20 169. A compound according to Claim 168 wherein: 

/ 

Q comprises -Lys-Gln-Ala-Gly-Asp-Val. 

/ 

1 70. A compound having the formula 

L-P-T 
wherein: 




25 L is a hydrophobic compound; 

ng 

/ 



P is a linking group; and 
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T is a targeting ligand. 

171. A compound according to Claim 176 wherein L is a lipid. 

172. A compound according to Claim Wl wherein said lipid is selected 
from the group consisting of lecithins, phosphatidylcholines, phosphatidylserines, 

5 phosphatidylinositols, cardiolipins, cholesterols, cholesterolamines, lysophosphatides, 
eiythro-sphingosines, sphingomyelins, ceramides, cerebrosides, saturated phospholipids, 
unsaturated phospholipids, krill phospholipids and fatty acids. 

173. A compound according to Claim 172 wherein said lipid is selected 
from- the group consisting of lecithins, ]phospha^dylcHolines, phosphatidylserines and 

10 phosphatidylinositols. 

174. A compound according to Claim 172 wherein said lipid is selected 
from the group consisting of l,2-diacyl-sn/glycero-3-phosphocholines, 

1 5 2-diacyl-sn-glycero-3-phosphoethanolamines, 1 ,2-diacyl-sn-glycero-3-[phospho-rac- 
(1 -glycerols)], l,2-diacyl-sn-glycero-3-^hosphates, l,2-diacyl-sn-glycero-3- 

15 [phosphoserines], lysophosphatidyloholiries, lysophosphatidylglycerols, 

1 ,2-diacyl-sn-glycerols, 1 ,2-diacyl7ethylen^gIycols, N-(n-caproylamine)- 1 ,2-diacyl-sn- 
glycero-3-phosphoethanolamines, VN^dodecanylamine- 1 ,2-diacyl-sn-glycero-3- 
phosphoethanolamines, N-succinyM,2-diacyl-sn-glycero-3-phosphoethanolamines, 
N-glutaryl- 1 ,2-diacy l-sn-glycero-3-phosphoethanolamines, N-dodecanyl- 

20 l,2-diacyl-sn-glycero-3-phospho^thanolamines, cholesterols and fatty acids. 

175. A comp/und according to Claim 174 wherein said lipid is selected 
from the group consisting of^l,2-diacyl-sn-glycero-3-phosphocholines, 

1 ,2-diacyl-sn-glycero-3-phosphoethanolamines, 1 ,2-diacyl-sn-glycero-3-[phospho-rac- 
( 1 -glycerols)] , 1 ,2-diacy l-sh-glycero-3 -phosphates, 1 ,2-diacy l-sn-glycero-3- 
25 [phosphoserines], lysophqsphatidylcholines, lysophosphatidylglycerols, 
1 ,2-diacyl-sn-glycerols, /Cholesterols and fatty acids.. 

/ 

176. tA compound according to Claim 170 wherein L is a protein. 
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177. A compound according to Claim 176 wherein £aid protein comprises 

albumin. 

1 78. A compound according to Claim 170 wherein L is a polymer. 

1 79. A compound according to Claim 1 70 wherein said polymer 

5 comprises synthetic polymers or copolymers which are prepared from monomers selected 
from the group consisting of acrylic acid, methacrylic acid, etlwleneimine, crotonic acid, 
acrylamide, ethyl acrylate, methyl methacrylate, 2-hydroxyethyl methacrylate, lactic acid, 
glycolic acid, e-caprolactone, acrolein, cyanoacrylate, bisphenol A, epichlorhydrin, 
hydroxyalkylacrylates, siloxane, dimethylsiloxane, ethylene oxide, propylene oxide, 
10 ethylene glycol^^ 

methaciylamidesJST^inyl^-pyiTolidone acrylonitrile,^ 
styrene, p-amino-styrene, p-aminobenzylstyrene, sodium styrene sulfonate, sodium 2- 
sulfoxyethyl-methacrylate, vinyl pyridine, aminoethy^methacrylates and 2- 
methacryloyloxytrimethyl-ammonium chloride 

15 1 80. A compound according to Claim 1 70 wherein said polymer 

comprises synthetic polymers or copolymers selected from the group consisting of 
polyacrylic acid, polyethyleneimine, polymethaerylic acid, polymethylmethacrylate, 
polysiloxane, polydimethylsiloxane, polylactic/acid, poly(e-caprolactone), epoxy resin, 
poly(ethylene oxide), poly(propylene oxide), £>oly(ethylene glycol), polyamide, 

20 polyvinylidene-polyacrylonitrile, polyvinyli^ene-polyacrylonitrile-polymethylmethacrylate 
and polystyrene-polyacrylonitrile. 

181. A compound acco/ding to Claim 180 wherein said polymer 
comprises polyvinylidene-polyacrylonimle copolymer. 

1 82. A compound a/cording to Claim 1 70 wherein said linking group 
25 comprises a hydrophilic polymer. 

183. A compound according to Claim 1 82 wherein said hydrophilic 

polymer is selected from the group consisting of polyalkyleneoxides, polyvinyl alcohol, 

/ 
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polyvinylpyrrolidones, polyacrylamides, polymethacrylamides, iSolyphosphazenes, 
poly(hydroxyalkylcarboxylic acids) and polyoxazolidines. 

1 84. A compound according to Claim 1 83 ^herein said hydrophilic 
polymer comprises a polyalkyleneoxide. 

5 1 85 . A compound according to Claim 1 &4 wherein said 

polyalkyleneoxide is selected from the group consisting of polyethylene glycol and 
polypropylene glycol. 

186. A compound according to Claip 185 wherein said 
-pol-yalkyleneox-ide comprises polyethylene glycol; 

10 1 87. A compound according to Claim 1 70 wherein said targeting ligand 

targets cells or receptors selected from the group/consisting of myocardial cells, endothelial 
cells, epithelial cells, tumor cells and the glycoprotein GPIIbllla receptor. 



188. A compound accordinMo Claim V70 wherein said targeting ligand 
is selected from the group consisting of pro^ein^yteptides, saccharides, steroids, steroid 
15 analogs, bioactive agents and genetic mate 



189. A compound according to Claim 188 wherein said targeting ligand 
is selected from the group consisting of proteins, peptides and saccharides. 

190. A compound Recording to Claim 187 wherein said targeting ligand 
targets regions of arteriosclerosis. 

20 191 . A compound according to Claim 190 wherein said arteriosclerosis 

comprises atherosclerotic plaqu€. 



192. A con/pound according to Claim 187 wherein said targeting ligand 
targets infarcted myocardii 



iiufn. 
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193. A compound according to Clajn) 187 wherein said targeting ligand 
targets cancer cells. 





